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GEOLOGY

Regional geology
The East Vermilion Cliffs area is located in north-central Coconino Liebenberg describes the grains as being a "shiny black" and "rounded to a varying degree, though irregular and angular fragments due to uneven fracturing during milling are common*" Most of Liebenberg f s conclusions, however, are based upon his study of the many polished sections* With regard to the uranium deposits of the Colorado Plateau, Fleck and Haldane (1907) reported some 50 years ago that the then-recently-discovered carnotite deposits of southwest Colorado may have been formed from a "concentration of vanadiferous pitchblende partidles by action of water currents and subsequent decomposition." However, they were unable to discover "pitchblende or other primary uranium compounds" in the deposits.
Chenoweth (1956) reports radioactive placer deposits on the Colorado
Plateau in New Mexico and Colorado , "but the radioactivity was attributed to uraniferous zircon and monazite. Murphy and Houston (1955) have made a study of a sjjoilar deposit in Wyoming, and Maekia and Sehmidt (1956) report the uranium-bearing minerals, euxenite and uranothorite, in placer deposits in Idaho, None of these authors, however, found any uraninite.
The only report of uraninite in a placer deposit is by Steacy (1953) who writes of finding some uraninite grains in a "black sand reputedly taken from a placer deposit in British Columbia and sent to the Geological Survey of Canada." Bain (1952) , in his study of the Shinarump deposits of the Colorado Plateau, concludes that "Jasperoid pebbles, sand and silt are the primary uranium carrier and represent detritus from a leptothermal uranium deposit of Permian age."
In a discussion of Mellor f s report on the Witwatersrand (Mellor, 1916) Dr. J. W. Evans writes that he could remember a time when it was thought * "a rather amiable eccentricity" to believe in the detrital origin of the Band gold. It is not the purpose of this present paper to agree or disagree with those who believe in a detrital origin of some uraninite deposits.
The author intends only to present the facts associated with the discovery of some detrital-appearing uraninite grains and some possible interpretations for their formation. .^^ti-^Kffi J ,.^t
Photomicrograph of polished surface of conglomerate from the Shinarump member of the Chinle formation from the Sun Valley mine. White area is interstitial uraninite (u) with some sphalerite (also white and indistinguishable in this photograph). The large light-gray grains are quartz (Q) and the darker gray grain is chalcedony (Ch) containing grains of uraninite (white spots). The light-gray areas are calcite (C) with the different shades of gray indicating more than one optical orientation. Plane-polarized light. The original sample of conglomerate, which weighed 187 grams, produced about 60 rounded grains of uraninite (1 ram* or less diameter), which weighed about 50 milligrams. Each grain was assayed radiometrically, and all were found to contain more than 60 percent equivalent uranium. One grain was mounted, as a single grain, in an X-ray camera. The resulting film showed the "line" pattern of a cryptocrystaHine uraninite aggregate rather than the "Laue" pattern of a single crystal. M « major constituent^ greater than 10 percent. 0 « looked for but not detected (below limit of sensitivity), < » below number shown, -a not looked for. Analyst: J. C. Hamilton Sample no. EVC-56j lab. no. 255003 Table 1 shows that the uraninite grains contain about 7 percent of the common major elements other than oxygen* Calcium, aluminum, and silicon make up the largest part of this percentage* The calcium can be accounted for by the calcite inclusions in the uraninite grains ( fig. 8) respectively; Sample no* EVC-561 for "bo-Si), On the assumption that all the lead is radiogenic, derived in the grains, asid that the grains have been about 68 x 10 years (Late Cretaceous or early Tertiary). This figure is likely to be the maximum permissible age because the calculation does not take into consideration the possibility that some of the analyzed lead is nonradiogenic. In all probability the true age of the uranlsite grains is somewhat less * Stieff and Stem (1952) report that all of the lead extracted by them from Colorado Plateau uranium ore contained some nonradiogenic lead.
Aa age was also calculated for the interstitial uraninite, based upon the ratio of total lead to uranium content. The interstitial uraninite and ^f), sphalerite also appears to have replaced quartz in the conglomerate* 5* Rounded grains of sphalerite and pyrite also occur in the conglomerate (fig, 6 ). None of these grains, however, have been separated to prove their sphericity.
Although no botryoidal structures are visible,, it is also possible that the detrital-appearing uraninite grains may have formed by recrystallization of pre-existing uraninite.
The evidence presented in this paper points strongly toward a nondetrital origin for the uraninite grains. The possibility that these grains are truly detrital, as suggested by their shape, is remote.
